Objective To investigate the indications for and anticipated difficulty of third molar surgery between two different referral settings. Design A prospective study involving completion of a proforma pre-and post-operatively. Setting A dental teaching hospital and a specialist surgical dentistry practice in 2003. Subjects and methods Patients referred for the assessment of their third molars were recruited. Details of the clinical and radiographical assessment for each patient were recorded pre-operatively and the extent of surgery required post-operatively. Results The main indication for referral for third molar extraction was pericoronitis in both centres. A larger number of patients were assessed and treated in a shorter period of time at the surgical dentist compared with the dental hospital. The surgical dentist was accurate in his assessment of the difficulty of surgery 96% of the time compared with 66% for the dental hospital staff.
INTRODUCTION
The extraction of third molars is the most common surgical procedure in dentistry. The dissemination of national guidelines for the referral of patients for third molar removal has reduced the numbers of referrals for the prophylactic removal of third molars with a decreasing trend for referrals for hospital based services in England and Wales since 1997. 2 This, in turn, has meant a reduction in the numbers of third molars removed. 3 Referrals for dentoalveolar surgery are commonly made due to the perceived difficulty of surgery, complicated medical histories and/or a lack of general anaesthetic facilities. 4 The usual referral centre is the nearest district general hospital. However, many GDPs would refer to a specialist depending upon geographic location and patient preference with the expectation of reduced waiting times and improved convenience. 5, 6 The teaching of guidelines, the assessment of third molar and other tooth impactions, and management form an important component of the undergraduate oral surgery curriculum. However, despite the guidance from the GDC regarding the requirements for competence in oral surgery as outlined in the First five years, 1 the actual experience of surgical dentistry as an undergraduate varies both within and between dental institutions throughout the UK. Thus, confidence in an individual's ability based on training and experience is often undermined. This has a bearing on referral patterns in that inexperienced GDPs have a greater tendency for referral with the expectation that general anaesthesia may be required. 6 In contrast, those practitioners that have had postgraduate experience of oral and maxillofacial surgery have a greater tendency to perform dentoalveolar surgery in practice, while having a lower threshold for referral of more complicated cases. 5 A thorough history, clinical assessment and radiographic examination are required in order to decide upon an appropriate treatment plan. Informed consent relies upon an appropriate assessment of the likely extent of surgery based on the clinical and radiographic findings such as depth, degree of impaction, ramus relationship/space available, width of root or a combination of these factors. 7 A number of indices to determine the degree of difficulty have been devised to attempt to address this issue. [7] [8] [9] However these do not take into account patient factors that are also important variables. 10 In addition, such indices have been found to be unreliable for predicting the difficulty of surgery. 11  Compares referrals for the removal of third molars.  Similarities were found in age and gender as well as reasons for referral.  The dental hospital studied had a greater tendency to conservative management.  The specialist practitioner studied dealt with greater patient numbers over a shorter time frame and was better at predicting the extent of surgery.  Access to such a specialist in surgical dentistry offers advantages to both dentists and patients.
I N B R I E F

VERIFIABLE CPD PAPER
The aim of this study was to investigate the differences in the referral pattern, assessment and subsequent management of third molars in both a dental hospital (DH) and a specialist surgical dentistry practice (SD). A secondary aim was to determine the accuracy of the estimation of surgical difficulty by the staff involved in each establishment.
MATERIALS AND METHODS
A two site prospective study was undertaken over a period of four months from January until April 2003 at the DH and over the summer months at the SD as this was undertaken as part of an undergraduate elective project. As Tayside does not have a specialist surgical dentistry high street practice, a specialist practitioner in Belfast who has close links with the DH agreed to take part in the study. Patients referred for the assessment of their third molars were recruited to the study. At the DH this involved the participation of a number of staff in the assessment and subsequent management of the patients, whereas only one individual was involved in the specialist practice. A proforma was designed to record the demographic data, in addition to a number of details pertinent to the assessment of third molars both clinically and radiographically ( Table 1 ). The same proforma was used at both sites. Rather than use one of the indices of surgical prediction discussed in the introduction, the authors preferred that the clinicians who agreed to take part in this work instinctively estimated the surgery required by broadly dividing the patients into those who would require one of the following: simple extraction (1); soft tissue flap only (2); soft tissue flap and bone removal (3); bone removal and tooth sectioning (4). On completion of treatment the proformas were completed with reference to the patients' notes by one individual particularly taking details of the actual extent of surgery performed, grade of surgeon involved, the length of time from assessment until treatment and complications experienced by the patient.
RESULTS
The intention was to recruit 50 patients from each establishment, commencing January 2003 at the DH and over the summer months at the SD. As patients at the DH could only be recruited from a few clinics per week at the DH, the cases were recruited over a four month period. In contrast, 250 patients were seen by the surgical dentist over the month of July. Of the 50 patients (with 67 teeth) referred to the DH, 39 were female and the average age was 33 years. At the SD again the majority of the 250 patients (with 290 teeth) were female (149 patients) and the average age was 26 years. A greater proportion of referrals were made by medical practitioners to the DH than to the SD.
A summary of the comparison between the DH and the SD is shown in Table 2 . The commonest reason for referral for third molar extraction was pericoronitis, with 58% and 62% for the SD and the DH respectively. Caries was the second highest reason for referral, with 20% and 32% of cases. A small number of patients were seen for pathological, prophylactic, food trapping or other reasons, namely cheek biting (Fig. 1) . The main indication for management was pericoronitis followed by caries but in some cases there was no indication for management (Fig. 2) .
The majority of impacted third molars were partially erupted although there was a greater percentage of patients with unerupted third molars at the DH -15% compared with 1% -but this may reflect the difference in sample size ( Table 2) .
The commonest angle of impaction of the third molar was vertical at the SD compared with mesio-angular impactions at the DH, mainly superficially placed at both sites. There was a marked discrepancy between the centres regarding the root morphology, as the SD observed more convergent roots (193 of the actual teeth assessed) compared with simple root morphologies (38 of the actual teeth assessed) at the DH.
The DH treated 28% of cases conservatively, whereas it was not considered appropriate for the cases assessed by the SD. At the SD 70% of extractions were managed surgically and the rest were described as simple extractions. The DH treated 57% surgically and 15% by simple extraction.
Forty-two per cent of patients from the DH were treated under local anaesthetic, 35% with IV sedation and 23% with GA. In the underlines the advantages of having a specialist in surgical dentistry in high street practice. Such an individual may soon be referred to as a dental practitioner with specialist interest. 13 Not surprisingly there were a number of similarities between the DH and the SD particularly with regard to patients' age and gender. However, a considerable difference in sample size was found within a short time period between the two sites, highlighting the throughput and turnover of cases in a specialist practice. The reasons for referral of third molar cases generally conformed to national guidelines regarding referral for the removal of third molars. However, it would seem that there was a slight tendency SD 33% were treated by local anaesthetic alone and 67% with IV sedation and local anaesthetic and no patients required GA.
The experience of staff (and in some cases students) varied in the DH in both the assessment and treatment of the patients (Fig.  3) . In the majority of cases the assessment and subsequent treatment of the patient were carried out by a different member of staff, with the staff grades performing the majority of the work. In contrast, the same individual was responsible for the assessment and treatment of all of the patients at the SD.
The SD was accurate in his assessment of the difficulty of the surgery, correctly predicting the extent of surgery 96% of the time (Fig. 4) . The commonest reason for the small level of inaccuracy was the requirement for a soft tissue flap to be raised rather than a simple extraction. The predictive ability of the DH staff was 66%, with equal incidences of under and over estimation of the degree of surgical difficulty. However no direct relationship was found between predictive ability and level of experience possibly due to the relatively small numbers. The waiting list for treatment at the SD was three to four weeks compared with over six months in some cases at the DH (Fig. 5) . The reason for the longer waiting time was the requirement for general anaesthesia.
Six patients experienced post-operative complications such as haemorrhage, dry socket, wound infection or a transient alteration in sensation after their treatment. Interestingly all of these cases were treated by the same clinician. None of the SD patients returned with any post-operative complications.
DISCUSSION
The potential establishment of specialist lists has led to confusion, both for patients and practitioners, as to which is the most appropriate route for referral, especially with respect to ease of access and within a respectable time frame. 12 At a time when the future of the surgical dentistry specialist list is in the spotlight, this study to the prophylactic removal of non-functional maxillary third molars at the SD. Most concerns of referring practitioners relate to lack of availability. 14 This study has highlighted the difference in the waiting time, which in this case is for treatment rather than initial consultation. This was longer at the DH possibly because the appointment time allocated for each case is standardised to allow for teaching as well as the provision of high quality care, thus a smaller number of cases are managed per session compared with the SD. The ability to predict the surgical difficulty by the SD would allow more efficient time management and therefore a higher turnover of cases. In addition, this would allow more focused patient preparation which would impact positively upon patient satisfaction and post-operative pain control. 15 The reduced predictive ability of the DH staff could be a function of experience, but with such small numbers at the DH no firm conclusions can be made. This inexperience may also affect the resultant complication rate found at the DH. 16 The length of the waiting list at the DH was compounded by those patients requiring GA. It could be argued that this may be because the SD cases were surgically more straightforward and less medically compromised than those referred to the DH. 6 However, Sadler et al. 17 found that surgical complexity was not a contraindication to practice treatment but some patients may be better treated in hospital because of medical or social circumstances. Another study found that many patients referred for dental hospital treatment because of an underlying medical condition were not in fact medically-compromised and could have been treated in the primary care setting. 18 This work suggests that no significant differences were found in the actual surgical difficulty between the two sites as both dealt predominantly with superficially placed teeth. The DH removed more mesioangular impacted teeth with simple root morphology, whereas the SD removed more vertically impacted teeth with convergent roots. However the SD had to section a higher proportion of teeth than the DH which may indicate more involved surgery.
Further work on larger sample sizes could be done to specifically address patient satisfaction between a SD and a DH. The disparity in sample size in this work may contribute to inaccurate deductions about the influence of clinical experience in both the assessment and treatment and therefore predictive ability. The medical status of the patient should also be taken account of as this may have a bearing on type of anaesthesia and appropriate venue for treatment.
It could be queried that if only 13% of the DH patients required a GA, for whatever reason, could the other 83% of patients not have been seen at a surgical practice? These patients would have experienced the benefits of a high street practice. Following on from this, of the 300 patients seen at both centres, only seven required in-patient treatment, so should general dental and medical practitioners be encouraged to use the high street practice as the primary referral site and the surgical dentist then make the decision to refer on to the hospital setting? This would help to reduce the burden on busy maxillofacial units within district general hospitals. In addition those patients requiring general anaesthesia could be referred directly to a day case surgery list reducing waiting times for the patients thus improving satisfaction. 19 However, such a system would impact on the teaching of surgical dentistry to undergraduates.
This study highlights that from a patient's point of view there are advantages to being treated by a SD, namely reduced waiting times for treatment, both assessment and treatment by the same clinician, a high predictive ability to allow appropriate preparation for surgery, and fewer post-operative complications.
Future developments could include an outreach programme for final year students to allow students to increase their exposure to surgical dentistry and sedation and appreciate what can be done in a practice environment, which should prove to be beneficial. 20 This may then in turn influence referral patterns.
